the aforementioned organizations that collectively comprise the HCNI CAP. It aims to concurrently improve health, health care, and social services received in a predominantly AA and Latino neighborhood in South Los Angeles (LA) and its surrounding communities, through translational research and outreach programs. This paper documents the development, implementation, and outcomes of four CPPR-based recruitment strategies recommended by the HCNI CAP.
Methods

Context and design
Key CPPR principles informed the development of the framework used to recruit community residents ( Table 1 ). The HCNI CAP was comprised of community residents, community organization representatives, CTSI staff and faculty. HCNI involved administration of a 2-hour survey on sociodemographic Recognize the community as a unit of identity • Establish partnerships with local community-based organizations (CBO) (e.g., Healthy African American Families and the Los Angeles Urban League)
• Access CBO networks to promote the study among residents • Identify locations to reach out to community residents (e.g., libraries, Laundromats, restaurants, barbershops) • Post-HCNI flyers in South LA neighborhoods • Participate in local community radio broadcast about research involvement in community-partnered participatory research Build on strengths and resources within the community • Select individuals from each partner to create a multilingual (Spanish and English) and multidisciplinary team Facilitate collaborative, equitable partnership in all phases of the research • Incorporate feedback from all partners in the development of a recruitment procedure manual • Discuss and reflect on effectiveness of recruitment strategies at regular (e.g., weekly) team meetings • Adjust recruitment efforts based on team field experiences and resources • Conduct debriefing sessions after interviews to strategize how to best implement an inclusive process to overcome barriers to participation within the community Promote co-learning and capacity building among all partners • Conduct literature review on effective recruitment strategies • Present oral and written reports on literature review to community and academic study team • Integrate feedback from study team into final recruitment procedure manual • Create, submit, present abstract and poster presentations at community and scientific conferences; incorporate feedback • Expand knowledge base of community and clinical researchers on CPPR process through participation in the HCNI study • Expand knowledge base of community members on evidence-based methodologies to address health and social challenges Integrate and achieve a balance between research and action for the mutual benefit of all partners • Define recruitment strategies to respond to social and health challenges and overcome barriers to participation Emphasize local relevance of public health problems and ecological perspectives that recognize and attend to the multiple determinants of health and disease • Translate study data collection tools into Spanish • Employ Spanish speaking community and academic team members • Provide all participants with a resource guide that addresses health and ecological challenges within the community • Encourage research participants to share experience with family and friends to maximize word-of-mouth about the study • Conduct access mapping to identify Latino-based community centers (schools, libraries, churches, local businesses) Involve systems development through a cyclical and iterative process • Generate executive summary of recruitment best practices • Review and rate recruitment best practices by HCNI community and academic team members • Utilize ratings to select recruitment methods through iterative review process Disseminate findings and knowledge gained to all partners and involving all partners in the dissemination process • Encourage word-of-mouth and participant referrals by addressing participants' needs and concerns (e.g., refer participants to community clinics, employment, physical activity, and nutrition programs)
• Provide community participants with community resource guides, and referrals to health and social services Establish a long-term commitment to the process • Engage community through the publication of articles, newsletters, flyers and participation in local community radio broadcast by community and academic members on health related topics of concern to the community • Provide access to physical activity resources by referring community participants to the local community walking club and Fit for Life fitness workshop program where participants can take part in nutrition, physical activity and dance classes • Build up online presence by promoting the study on the websites of community and academic partners and (Los Angeles Urban League, Healthy African American Families, UCLA CTSI)
• Sustain a long-term relationship with the community by conducting presentations at community centers and clinical characteristics, healthcare and social service use, neighborhood features, and collection of physical measurements (anthropometry, blood pressure, functional and biomarker tests). All partners contributed in ways best suited to their specific strengths. Community members contributed to the development of the study protocol, informed consent forms, data collection tools, data analysis and interpretation during weekly meetings of HCNI. Knowledge exchange between partners facilitated the mentoring of staff, community members, faculty, and students throughout the project. A recruitment team from the HCNI CAP (1) conducted a focused literature review to identify recruitment strategies relevant to the HCNI project; (2) presented results to HCNI community and academic partners; (3) developed and utilized a rating form to prioritize selected recruitment strategies; and (4) recruited community residents for the HCNI study.
Participants received a $25 gift card after completion of the interview portion of the study and an additional $25 gift card for completion of the physical examination. Each participant also received health aids including a pedometer, pill sorter, water bottle, and cookbook with healthy recipes, as well as a Health and Wellness Community Resource Guide that included health and social service resources within the south LA community. The UCLA CTSI Institutional Review Board approved the protocol and informed consent procedures.
Literature review
A PubMed computerized database search of published medical and social research on recruitment and retention of minorities from 2000 to 2012 generated 22 articles using the following MeSH terms: clinical trials, medical research, community, minorities, AA, Latino, Hispanic, participation, recruitment, retention, and research subjects. 1, 2, 10, 11, 15, [18] [19] [20] [21] [25] [26] [27] [28] [32] [33] [34] [35] [36] [37] [38] [39] [40] Included articles evaluated recruitment and/or retention strategies as a major study objective. Excluded articles were: (1) not in English, (2) did not include an underrepresented group, or (3) did not address research participation, recruitment or retention.
Identification and rating of recruitment and retention strategies
The recruitment team produced a descriptive summary of 12 recruitment strategies identified by literature review and shared it with HCNI CAP team members. The summary included an oral presentation, an executive summary, and a tabular representation of three recruitment strategy domains that categorized the 12 recruitment strategies as indirect, direct, or as representing a CAP (see Table 2 ). Direct methods included those in which the study team defined the specific recipient of the recruitment effort. Community-based organizations (CBOs) and recruitment team representatives recruited community members using their existing communication protocols. They directly introduced the project to individuals referred to community agencies, presented the project at standing or special meetings, and introduced the effort at health fairs, local churches, classrooms, or other meeting places. Indirect methods included recruitment efforts that were distributed throughout the South LA community without specific awareness of who might receive the recruitment information. For example, flyers were hung in local businesses, libraries, and parks, advertisements and newsletters were distributed, and radio announcements were included in community radio shows without a priori knowledge of who would note this information.
Study promotion through word of mouth was encouraged by HCNI team members. At the time participants received their study compensation, they were told that the project team would welcome adult residents of the community whom they might want to refer. Participants were not formally encouraged beyond that. Neither were they trained or compensated to refer others to the study. Nevertheless, many participants did promote the study using word of mouth, serving as agents to motivate recruitment. Active study participants referred others from within social networks (e.g., friends, coworkers, or family members). Other community members learned about the study via word of mouth (e.g., a secondary or other source). All methods provided community members with a toll-free phone number to call to learn more about research participation.
Thirteen community and academic team members from HCNI CAP reviewed the summary, endorsed consideration of the identified recruitment strategies, and rated the strategies using a five-point Likert scale ranging from 1 (most likely to be effective) to 5 (least likely to be effective) based on their relevance to the HCNI sampling frame. Team members assigned ratings based upon the relevance of each of the recruitment strategies to three criteria: (1) expected effectiveness in recruiting and retaining a sample of community participants; (2) feasibility of the strategy within the timeline and fiscal constraints of the HCNI study; and (3) cultural meaning for the community to be engaged. Maintain community-academic co-chairs 2.1 (1.2) *Ratings were based upon the best judgment of 13 community and academic team members about the relevance of the recruitment strategy to each of three criteria: (1) expected effectiveness in recruiting and retaining a sample of participants;
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(2) feasibility of the strategy within the time and fiscal constraints of the HCNI study; and (3) cultural meaning for the community to be engaged. 
Data analysis
We created a registry of all individuals who contacted the research team to learn more about potential involvement as a research participant. We measured community members' reports of the recruitment strategy most influential in engaging them to participate. We identified three possible outcomes for potential participants who initiated contact with the HCNI team: study completion; ineligibility; or study noncompletion (declined before consent or data collection). Participation outcome was analyzed according to the recruitment strategy the participant identified as most influential. We present descriptive statistics and used a chi-square and paired t-test to analyze the outcomes of the recruitment outreach effort.
Results
The study team's mean (SD) rating for the 12 recruitment strategies was similar across all three domains ( Table 2) . Raters were most enthusiastic about referral by community agencies (mean 1.0, SD 0.0) and by word of mouth (mean 1.0, SD 0.0), with each assigned as the lowest score, meaning raters believed these were the strategies most likely to be effective. Town hall meetings were assigned the least favorable rating (mean 2.8, SD 1.1). Scores did not differ between the seven community and six academic members of the recruitment team who assigned ratings (p > 0.05).
Overall, 258 potential study participants contacted the research team by telephone to learn about the study. Callers were predominantly AA (76%), Latino (23%), or other (1%) consistent with the racial/ ethnic distribution documented with 2010 local census tract data at the time of study initiation. 41 Over the 15-month recruitment period, these potential participants indicated that the method that most influenced them to contact the research team about study participation was referral by study participant (39.8%), followed by referral by community agency (30.6%), word-of-mouth (17.5%) and direct marketing promotion (12.1%). Consistent with extant partnerships between the HCNI community and academic partners and the local AA community at the time recruitment began, materials were disseminated in English first, reaching predominantly AAs early in the study. Nine months later, after the partnership reinforced relationships with Latino CBOs, culturally sensitive, Spanish-language materials were developed and disseminated. Figure 1 shows detailed recruitment patterns for AA and Latino participants (panels A and B respectively) for each of the four recruitment methods, stratified by time. Referral by community agencies yielded the greatest number of participants in the early phases of the recruitment effort. As time progressed, referral by study participants and word of mouth also emerged as effective recruitment methods.
Overall, across all four recruitment methods, 79.8% of the 258 potential participants who contacted the research team to learn about the study completed the study ( Table 3 ). The remaining 9.3% declined before consent or data collection; an additional .9% resided outside the study boundaries and were therefore ineligible. While referral by study participants yielded the greatest number of community members who contacted the research team to learn about the research (n = 102), referral by community agencies/activities (n = 71) was associated with a higher rate of completion: 88.7% versus 80.4%. Among the 56 community members who cited word of mouth as the most important method for learning about the study, 64.3% completed the study with the others being ineligible (19.6%) or refusing (16.1%). While only 29 community members cited direct marketing promotion, this method of recruitment was effective with 86.2% completing the study; 13.8% were ineligible. In pair-wise comparisons, participants were less likely to complete the study if referred by word-of-mouth compared to other recruitment methods (p ≤ 0.03 for all comparisons).
Discussion
The generalizability of research findings is a fundamental piece of the health research process. Research representative of diverse aspects of the population enhances discovery and engages healthcare systems to incorporate evidenced-based research findings into daily practices. 9 Through the adoption of CPPR principles, the HCNI community-academic partnership developed and implemented recruitment strategies that addressed a long-standing lack of trust, was acceptable to the community, was successful in recruiting AA and Latino participants, and is an important step in the development of a representative community cohort. Overall, 79.8% of the 258 potential participants who contacted the research team to learn about the study completed the survey, clinical evaluation, laboratory and functional tests.
The number of AA and Latino individuals enrolled in our study is an achievement notable because it signals high levels of interest and trust in research participation. This enthusiasm reflects the fact that the selected recruitment strategies emerged from the community itself. By rating recruitment strategies by their effectiveness, feasibility, and cultural appropriateness, HCNI facilitated the community's trust in the project. Embedding recruitment methods developed by community residents in a CPPR contextual framework allowed us to translate the goals and methods of research recruitment into a rigorous research protocol endowed with language and context that were familiar and understandable to potential research participants. This sent a message that was valued by community members.
Our findings contribute to a growing literature providing an effective model for recruiting an important segment of the population into research. [42] [43] [44] [45] Currently, 56% of LA residents are AA or Latino. 46 By 2050, 63% of LA residents and 42% of all Americans will be AA or Latino. 47 Identifying recruitment strategies that are effective in recruiting AA and Latino participants will promote diversity and external validity in research and findings, addressing an important reason that clinicians, and patients, do not consistently adhere to evidence-based practices. 48
Building trust, an essential ingredient
Developing research infrastructure in the context of a CAP, builds trust by encouraging the development of transparent and collaborative methods for obtaining, analyzing, and sharing empirical findings. Our HCNI CAP research infrastructure was built upon respectful and committed engagement, infrastructure development, and compensation for efforts provided by both community and academic team members. All partners provided resources (material and human) to the development and implementation of the recruitment strategies. Community partners relied on their social network and the expertise of their staff while academic partners brought their scientific expertise and research experience to bear on the project. Incorporating scientific expertise through the HCNI CAP provided infrastructure and guidance for channeling community efforts into a viable research question and reproducible research design. Diversity at the decision table was a driving force that enabled the team with its professional, racial, and ethnic diversity, to design and implement an effective partnered research project nestled within a community setting.
A recent review of studies on factors influencing participation in health research of underserved populations found that the most frequently reported barriers to participation included mistrust of research (32%) and mistrust of the medical community (12.8%). 3, 5 Alternatively, culturally competent research design (8.9%) and trusting researchers (7.6%) were among the most frequently cited motives for participation. 5 The CPPR framework used in this study aimed to develop and nurture trust by engaging the residents and organizations within the community at all levels of research design and implementation. Trust was established by ethnically, culturally, and linguistically matching recruiters with participants, 21, 30, 37, 39, [49] [50] [51] incorporating academic and community partners' input into recruitment methods and materials, and partnering with key community leaders and organizations. 5, 20, [52] [53] [54] Our approach avoided perpetuating the history of cultural conflict and miscommunication within undeserved communities that has resulted in many kinds of mistrust pertinent to research. 1, 4, 54 Research registries have been suggested as an essential aid for recruitment in community settings. 13, [55] [56] [57] However, in communities with longstanding mistrust of research, multiple methods of building awareness and opportunity may be required before the registry can be expected to be representative of all potentially eligible community members. Beginning with CAP provides a mechanism to develop recruitment methods that are consistent with community context and values, while attracting research participants who can then engage others. The participant pool we identified has already served as an important nidus that can grow to engage a broader and more representative cohort. As time progresses and CAPs mature, increasing numbers of sustainable and representative registries will likely emerge.
Strengths and limitations
In this study, we built a registry from community members who contacted the research team to learn about the study. We then calculated response rates using a rigorous denominator defined as all those who contacted the research team to learn about potential research participation. The completion of a 2-hour inhome survey and collection of extensive biometric data by 258 AA and Latinos represents an important accomplishment for the recruitment of minority research participants.
Despite these accomplishments, this study is limited by lack of a controlled method for determining the degree to which CPPR methods and a sustained CAP contributed successful participant recruitment. In particular, we are not able to report the precise number of individuals exposed to each of the four recruitment methods. We cannot know the number of individuals who were exposed to CBO outreach or direct marketing. Thus, it is impossible to assess if the results of the recruitment strategies could have been achieved as well or better using other methods. Nevertheless, with time and expanding opportunities for community members to participate and partner in research, these methods have potential for establishing a pool of informed research participants who can then engage others. 13, [56] [57] [58] [59] 
Research recruitment lessons learned
The number of AA and Latino individuals enrolled in our study is a milestone worth considering because these communities are often described as difficult to engage in research. We found high levels of research interest and completion when presenting research recruitment methods that emerged from the community itself. Wendler et al. 60 found very small differences in the willingness of AAs and Latinos to participate in health research compared to non-Hispanic whites when given the opportunity to participate. Our results demonstrate that (1) recruitment is feasible, (2) different strategies appeal to different community members, and (3) community agencies play a critical role. Our time trend data show that community agencies provide the most effective recruitment approach early in a study. This is consistent with Yancey's meta-analysis of underrepresented minority groups which revealed that community involvement either by project staff or CBOs was important for recruiting minorities to research because community involvement fostered trust. 61 Our finding that study participants became effective agents for motivating others to enroll in research is consistent with evidence showing that social networking is an effective recruitment strategy among low-income and multiethnic individuals. 6, 62, 63 Social networking accounted for more than half of the participants who completed this study. The success of social networks in recruiting AA and Latino individuals can be explained by people participating based upon who they know and the receipt of positive messages from others who have completed a study. 6, 64 Among those who completed the study, referral by participants and word of mouth were identified as the most important methods for motivating them to participate in the research. While we were not able to query participants about trust, in the context of the community participatory protocol for the HCNI CAP project, we interpreted community members' participation as expressions or proxies of trust. 65 Health disparities that exist along racial/ethnic and socioeconomic lines reflect barriers to, and limited involvement in, health research designed to improve patient and population outcomes. 39, 66 Recruitment strategies based on CPPR principles represent an important opportunity for addressing health disparities. Our approach to the development of recruitment strategies, coupled with our findings on research study completion is novel in presenting empirical data stratified by recruitment methods overall and separately for two racial/ethnic groups. This work contributes to the understanding of engagement of underrepresented populations in health research. Enhancing the external validity of research strengthens scientific validity, generalizability, applicability and acceptability of research and interventions to much broader segments of the US population. 2, [62] [63] [64] [66] [67] [68] [69] Conclusions A unique feature of this CPPR study is the iterative bidirectional exchange between community and academia that informed the design and implementation of this study. The study anchored the recruitment approaches in the context of the community through the review and revision of protocols with input from community residents. Building upon this foundation, challenges arising during recruitment benefited from feedback from experienced CBOs, academic insights about the scientific method and transparency, and social networking between community residents. This networking involves both healthcare delivery and community organizations, as well as the people who staff them and who are served by them. Future research should focus on understanding how organizational and personal recruitment strategies can complement each other to enhance the validity of evidence based studies, while pursuing studies of the comparative effectiveness of varying strategies to engage and sustain the participation of underrepresented individuals in health research.
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